Abstract: Urban farmers remain vulnerable and trapped in poverty due to urbanisation and food crop and input price volatility. However, studies on the causes and effects as well as coping strategies to the phenomena remain inconclusive amidst diminishing urban farmlands, as the focus has been on smallholders in rural areas. This paper examines the attitudes of urban farmers on the strategies adopted to cope with input and crop price fluctuations in the Ejisu-Juaben Municipality, Ghana. Data obtained from 380 respondents showed that four major factors influence the volatility of input prices: oil prices, exchange rates, cocoa producer prices and inflation. Farmers, however, had no coping strategies to these due to the limited control over them. Two key factors were noted to influence crop price fluctuation: natural and demand and supply factors. Farmers coped with food crop price fluctuations by: adding value to crops; farming in flood plains; diversifying income sources and shifting to cocoa cultivation. A shift to cocoa production and farming in flood plains was however revealed to have adverse environmental and ecological implications. The paper recommends the promotion of contractual farming to safeguard farmers against income falls; and the formulation of an environmental ABOUT THE AUTHORS Michael Osei Asibey is a Ph.D. candidate, and a Graduate Teaching Assistant at the
PUBLIC INTEREST STATEMENT
We examined how urban smallholder farmers in the Ejisu-Juaben Municipality of Ghana are vulnerable to price changes (in terms of inputs and crops), and how they are able to cope with the changes. Our research has indicated that due to external nature of factors leading to changes in inputs' prices; the vulnerable farmers were unable to put in place coping measures for that. But for changes in the prices of crops, the farmers cope through value addition, expansion of farmlands to flood plains, income diversification and a gradual shift to cocoa farming. Expansion of farming activities to flood plains comes with environmental consequences. Having observed the situation, we propose contractual farming, a formulation of environmental strategy and promotion of sustainable land and water management practices for the farmers to help concretise the coping mechanisms for positive outcomes. strategy which emphasises drought-resistant crop varieties with shorter gestation periods as well as promoting sustainable land and water management practices.
Introduction
Over the years, the rapid rate of urbanisation across the globe is increasingly threatening urban farming. In Sub-Saharan Africa, the situation is more intense, as urbanisation remains largely spontaneous and unplanned leading to the rise in urban slums (Potts, 2009; Satterthwaite, McGranahan, & Tacoli, 2010) . Whilst this situation is depleting urban farming, it has also made urban communities more susceptible to floods due to climate change. Obviously, interventions are needed to promote urban farming, prominent amongst them is green infrastructure as an adaptation strategy to climate change. Green infrastructure is incrementally gaining popularity in the policy space as divergent development professionals and practitioners have recognised it as a way-out for concretising the resilience of the urban environment to the challenges of rapid population growth, climate change, biodiversity loss, energy, food and water security (see Pitman, Daniels, & Ely, 2015) . In fact, there are evidences of the impacts of green infrastructure across the globe (for instance, in Bobo-Dioulasso, Burkina Faso; Rosario in Argentina; Dumangas in Philippines; and New York in USA) through measurements of its effectiveness (see Bowler, Buyung-Ali, Knight, & Pullin, 2010; Natural England, 2013) , and these have generally drawn a significant positive correlation between the implementation of green infrastructure, urban climates and the wellbeing of urban communities. Urban farming can thus, be promoted as green infrastructure, particularly in the Sub-Saharan region of Africa. This is very urgent and necessary as urbanisation has undeniably, altered the urban environment and its functionality across the region. However, Davy (2009) indicates that outcomes of such deliberate intervention depend on its management. In that, owing to the "supposed" expertise and knowledge of authorities on urban dynamics and their claim to protect the public interest(s); they influence land use planning, policies and designs to ensure socio-economic development. Past experiences have commonly revealed that interventions on urban policy, particularly in the developing regions, turned to have excluded issues on urban farming. As a result, urban farmlands in many countries have quickly diminished/reduced (Cohen & Garrett, 2009; Kerrey, 2012) , despite the awakening food security concerns. Urbanisation should, however, not be an excuse for the reduction of urban farmlands of developing countries (including Sub-Saharan Africa), especially in the current phase where urban green infrastructure has presented itself as a novel adaptation intervention. In fact, cities in the developed countries which have subscribed to the provision and management of urban farmlands have experienced higher levels of urbanisation over the past 50 years vis-à-vis the experiences of the developing countries (Fox, 2012) .
Farming is a major source of income and livelihood to many poor households in the global south, where it provides about 80% of food in most developing countries (Arias, Hallam, Krivonos, & Morrison, 2013) . The Food and Agricultural Organisation (FAO, 2011) thus asserts that growth in farming is important in ensuring food security. The critical roles of farming, therefore, underpins economic growth, poverty alleviation and reduction and sustainability of livelihoods (Byerlee, Janvry, & Sadoulet, 2010; Diao, Hazell, Resnick, & Thurlow, 2006) . Notwithstanding these, farmers are among the world's most disadvantaged and poor people (Altieri & Koohafkan, 2008 ) and yet is expected to pave way to ending poverty in Sub-Saharan Africa (Chomitz, Buys, de Luca, & Wertz-Kanounnikoff, 2007) . Afenyo (2008) however argues that it appears that efforts by governments and the development community to support (urban) farming in Sub-Saharan Africa are not yielding significant results. Antonaci, Demeke, and Vezzani (2014) indicate that farmers are exposed to several risks which affect them as both producers and consumers of food. These include climate variability, limited assets and investments, pest and disease infestations and price volatility which result in lower productivity (Kahan, 2013) . Price fluctuations in agricultural inputs and outputs, in particular, are among the major risks that farmers have limited control over, mostly caused by variation in demand and supply . On this, Cantore (2012) posits that farmers' (specifically, smallholders) livelihoods are threatened over uncertainties in inputs and output prices, and this discourages farmers' efforts to innovate and expand to reap benefits.
In most Sub-Saharan African countries, smallholder farmers, in particular, were exposed to extreme volatility in agricultural prices following the implementation of the Structural Adjustment Programme (SAP) in the 1980s which abolished direct state involvement in agricultural markets (Ferris et al., 2014) . The International Finance Corporation (2013) further notes that the implementation of SAP led to the weakening of extension services which reduced farmers' capacities and access to affordable inputs and lucrative commodity markets. Likewise, Arias et al. (2013) state that SAP reduced productivity, as it constrained their ability to participate in wellintegrated markets where prices are most favourable to expand activities. As a result, farmers were left to operate in poorly functioning informal markets where prices were most volatile.
Further, extreme price volatility for major food commodities and inputs which occurred between 2006 and 2008 impacted greatly on domestic markets of various countries and raised concerns of food insecurity. According to Barker et al. (2008) , about 75 million people had limited access to food due to high inputs and food prices within that period. Similarly, Hoyos and Medvedev (2009) showed that about 155 million people became poor within the same era. Yet, the FAO (2011) posits that periods of higher volatility in the prices of agricultural inputs and outputs still await in the future, given the ever-growing demand for food, biofuels and climate change, mostly due to urbanisation and population growth. The case of Sub-Saharan Africa is more critical, where the region experiences about 3% annual decline in per capita food production since 1990 (Khan et al., 2014) , further raising price concerns.
Although the aim to end poverty and starvation dominates current global conventions, specifically, the Sustainable Development Goals (SDGs), the challenge is that most farmers who are at the heart of the aim to promote food security are extremely affected by price fluctuations which discourage their efforts. In the light of the global recommitments to agriculture, calls are being made wherever possible to invest in agriculture. Different results cannot, however, be expected if the same strategies are used. Unfortunately, most developing countries have had it difficult to insulate poor farmers from volatile prices (Donye & Ani, 2012; FAO et. al., 2011) . In addition, recent agricultural policies appear to decouple production and agricultural prices leave farmers with no solid control over volatility in prices (Demeke, Kiermeier, Sow, & Antonaci, 2016) . It, however, remains unclear how urban farmers, in particular, respond to/cope with this phenomenon in the global south amidst increasing urbanisation and associated challenges on urban farming.
In Ghana, increasing urbanisation has exerted immense pressure on the urban landscape leading to the reduction in farmlands, yield and prices. Wodon, Tsimpo, and Coulombe (2008) show that food prices in Ghana for rice, maize and other cereals, in particular, increased by 20% to 30% between 2007 and 2008 which raised concerns about future prices of food and its impact on food security. Amanor-Boadu (2012) further showed that Ghana's maize market did not escape the commodity price crisis that engulfed global commodity markets in the 2007 to 2010 period. The price range in the 2007/08 crop year, for example, was GH¢35.35 1 (US¢8.02) per 100 kg compared to GH¢12.51 (US¢2.84) in the previous crop year and GH¢17.91 (US¢4.07) two crop years later. The turbulent year (2007/08) also posted the highest variability in market prices, with a standard deviation of GH¢11.76 (US¢2.67) and a coefficient of variation of 32.6%, the highest estimated in the last five crop years. Indeed, the variability in prices in all other crop years was in the single digit. Despite this low-price variability within each crop year, what was observed was that the mean price over the crop year has been trending upwards.
The Ghana Statistical Service (GSS) (2014) indicates that approximately 47% of household expenditure is spent on food in Ghana. In relation to this, the FAO (2011) argues that households who spend substantive part of their income on food often result in less nutritious food and sometimes shift spending away from education and health to supplement their food expenses under the influence of higher prices. It is, therefore, necessary for the management of food prices as it often induces inappropriate household behaviour. The FAO (2011) also showed that about 240 million people in Africa became undernourished and lacked dietary diversification due to unstable prices of staples such as maize, cassava, rice, wheat, and plantain. Inferentially, as households in Ghana have similar staples, the unstable prices of these staples tend to have similar impacts. A study by Rapsomanikis and Sarris (2008) also found that the income of households engaged in both cash and food crops were subject to significant fluctuations. These findings were obtained during a period when farmers in Ghana had adopted crop diversification strategies to mitigate the impacts of unstable prices. However, till date, little empirical findings exist on how urban farmers cope with these unstable prices.
Considering that fluctuations in prices affect all farmers, coupled with the fact that urbanisation has resulted in diminishing land sizes for urban farming/agriculture, urban farmers could be worse affected. Equally, of essence is that the sustainability of urban farming and the aim of ensuring food security as a whole is dependent on farmers' ability to insulate themselves from the effects of price fluctuations. Additionally, farmers' ability to escape poverty traps and ensure profitability of agriculture is highly determined by the extent to which they are able to cope with price shocks. With this, the aim of this study is to examine the perception of urban farmers on the causes, effects and indigenous coping strategies to the fluctuations in prices of inputs and food crops. Even though we know that environmental parameters associated with urban farming influence farmers' vulnerability, the focus of our study is tacitly on price fluctuations and their influence on farmers' vulnerability and subsequent coping mechanisms in that respect. We have paid attention to price fluctuations vis-à-vis farmers' vulnerability in order to throw more light in that direction which has received very fragile focus in Ghana and the Sub-Saharan African region at large.
Materials and methods

Description of the study area
The study was undertaken in the Ejisu-Juaben Municipality in Ghana, occupying a land area of about 637km 2 . It is located at the central part of the Ashanti Region (Figure 1 ) with Ejisu as its capital. The municipality lies on Latitudes 1°15ʹN and 1°45ʹN and Longitude 6°15ʹW and 7°00 W. It shares boundaries with six other districts: Sekyere East and Afigya Kwabre to the Northeast and Northwest, respectively; the Bosomtwe and Asante Akim South Districts to the South; the Asante Akim North to the East (all major agricultural districts) and the Kumasi Metropolis to the West. The Municipality has a relatively high population density of about 244km 2 (as against 195 km 2 in 2010 that made it rank sixth in the Region). This is because it has become a "dormitory" of the Kumasi Metropolis (which hosts the regional capital, Kumasi, the second major city in Ghana) as large number of people live in the Municipality but commute to Kumasi to work.
The Municipality had about 84 settlements out of which five were classified urban settlements in the year 2000. The five towns accounted for 30% of the total population. Over the last decade, however, the area has experienced increasing urbanisation, a phenomenon that has changed the typical rural District into a fast-growing peri-urban area. The current rural/urban divide is estimated at 52%:48%; and growing exponentially both in terms of spatial extent, economic activities and demography.
Even though the local economy is mainly agrarian, the share of urban agriculture is fast reducing owing to urbanisation and increasing land values for other land uses. Available data show rapid changes in land uses, where some land uses (particularly agriculture) are giving space to others (agricultural lands, in particular, have reduced by over 11% in the past five years (see Ejisu-Juaben Municipal Assembly (EJMA), 2014)). The urban share of agriculture has thus, reduced significantly over the last decade by 29%. As a result of the effects of the sprawl and population growth, the urban fabric and natural environment have been greatly altered. This situation has pushed many farmers away from using urban lands due to competition for space. Many of the farmers are therefore small-holder farmers (nearly 95% of them) (see EJMA, 2014).
The two main types of agriculture practices are crop farming (food and cash crops farming) and animal husbandry. The cash crop engaged in by farmers is cocoa since the crop strives well in the municipality. Again, since the price of cocoa is determined by government based on prevailing world market conditions, farmers are less vulnerable to price shocks compare to other crops. In cases where the price ceiling is not all that commensurate, farmers are able to exert pressure on government in succeeding years to set price a bit higher for gainful outcomes of their labour (see Kolavalli & Vigneri, 2011) . The areas of land for cocoa production are predominantly between 10 and 20 acres; the small areas utilised have been influenced by the persistent rise in urbanisation which seems to be discordant to farming practices. Majority of farmers (more than 90%) are noted to be food crop farmers (EJMA, 2014) . While about 87% engage agriculture full time or as part-time have their farms located within the Municipality, about 13% of farmers have their farms located outside the Municipal Area, due to increasing urban land rents.
Access to credit to buy agricultural inputs, pay for farm labour and to expand farms are also not only difficult to come by but are also very expensive if it is available (EJMA, 2014). The result is that most farmers are unable to maintain their farms well and this culminates in poor yields. The resultant effect has been instability in the share of urban lands for agriculture which has a potential effect on volatility in food crop and input prices which has several implications on farming households. 
Research approach and data collection
Approach
The current study adopts the cross-sectional methodology to address the research objectives. The survey approach was used to identify the small-holder urban farming households in the Municipality, and gather data on the causes and effects of food crop and input price fluctuations as well as strategies to cope with the phenomena. The study population comprised urban farming households in five purposively sampled major agricultural urban communities in the Municipality: Ejisu, Juaben, Kwamo, Fumesua and Besease (see Figure 2 ). These towns form the major urban agricultural producing areas for food crops within the Municipality.
A sample of 370 farming households out of a total population of 9,427 households was used for the study at 95% confidence level and 5% error margin (white term). The sample size was proportionally distributed across the five communities (See Table 1 ). The sample size was determined using the formula; n = N/1 + N (α) 2 (see Miller & Brewer, 2003) where n is the sample size for the study population; N is the sample frame while α is the white term (α is the 5% white term). By computation, an "n" value (sample size) of 384 was determined, however, during the field survey, 370 farming households were available and qualified for interviews. This accounted for a completion rate of approximately 96%. The purposive and convenience sampling techniques were adopted to select and interview participants at the household level. This is because data was obtained from farming households based on their availability (convenience) and involvement in urban farming (purposive) in the study communities. Because the focus of the study was on crop farming in the Ejisu Municipality, urban farmers were selected based on the condition that they were engaged in crop farming (either full time or part time) in the urban areas of the municipality. With this, farming households that lived in the five selected urban communities but engaged in farming either in the rural areas of the municipality or in areas (both urban and rural) outside the geographical scope of the study were automatically excluded. The units of inquiry were heads of the sampled farming households. In the absence of the head, the next of kin was interviewed for the relevant data. 
Data collection tools and process
Semi-structured questionnaires, interview guides and observational checklists were used to elicit the required responses from respondents. The semi-structured questionnaire was used to obtain information from farming households through face-to-face interviews. It covered issues on the perception of the causes and effects of unstable input and food crop prices and the adopted coping strategies to the phenomenon and how effective the strategies have been.
Data collected from the primary respondents were triangulated with those obtained from heads of relevant institutions identified in the study area to render the findings more accurate and valid and superior to mono-method. The relevant departments/institutions interviewed were the Municipal Agricultural Development Unit (MADU) and the Municipal Planning Office/Unit. A total of 10 officials were purposively selected due to the mandated roles they are expected to play in developing the agricultural sector. In all, data was collected from 380 respondents made up of both households and local government officials at the municipality.
Additionally, focus group discussions (FGDs) were held to have a better understanding of the issues raised by farmers, particularly on the causes of price fluctuation, the coping strategies and their effectiveness in the Municipality. The average number of participants of the FGDs was eight, based on the work of Manoranjitham and Jacob (2007) who argued that the optimal number of participants for focus group discussion should range between eight and ten. Five (5) FGDs were held for the farmers engaged in the study, with one (1) conducted in each of the five selected study communities that were part of the study sample.
Informed consent was first sought from participants. The rationale and need for the study, procedures involved rights of participants, confidentiality, voluntary participation and the right to dissociate at any time of the study without prejudice; were well explained to participants.
The primary data collection was undertaken between the 8th and 20th of August 2016. Subsequent follow-ups were undertaken to obtain additional data from the institutions and workers to render the findings more complete and accurate. The interviews were conducted at conducive settings with the assistance of two expert interviewers. The interviews were conducted in Twi, 2 since all respondents were fluent in the language.
Analytical methods
The causes of fluctuation in input and food crop prices were obtained from both secondary and primary sources. A list of possible causes was generated under the two major themes (inputs and food crops). The results were analysed quantitatively (with the help of Microsoft Excel) by determining the proportion of farmers who attributed to specific causes under the two headings. The results were presented in simple frequencies and percentages. Where necessary, quotations (qualitative) were used to support the assertions made by respondents. We further examined the coping strategies adopted by respondents to input and crop price fluctuation by asking farmers to list them. Based on the list, farmers were asked to indicate the effectiveness of the strategies by way of an ordinal scale, i.e. on a three-point Likert scale: 3-effective; 2-indifferent; 1-ineffective. Respondents were further asked to explain the reason for an assigned point to a given factor. Microsoft Excel was then used to generate the mean, standard deviation (S.D.) and co-efficient of variation to explain the responses given by the respondents. The coefficient of variation (C.V.) was used to measure the ratio of the standard deviation (S.D.) to the mean. By inference, distributions with a coefficient of variation to be less than 1 were considered to be of low-variance, whereas those higher than 1 were considered to be of high variance. Whilst quantitative data was generated and analysed through the help of Microsoft Excel, qualitative data (such as FGD data) was analysed manually based on themes to support the quantitative findings. All quotations in the research were directly transcribed from Twi to English after the field survey and grammatically arranged for analysis.
Results and discussion
Background of respondents
Agriculture in Africa and particularly Ghana is male-dominated. Similarly, the study showed that approximately 62% and 38% of the respondents were males and females, respectively. Investigation on the crop types produced by the smallholder farmers showed that about 38% cultivated cereals (specifically, maize), 33% in tuber crops, mainly cassava, plantain and cocoyam. About 17% and 12% cultivated cocoa and vegetables (specifically, pepper and garden eggs), respectively (see Table 2 ). Approximately 23% of the farmers also kept livestock, although was not a major activity/practice. Female farmers were mainly into the production of vegetables (approximately 73%). The female dominance in vegetable was because vegetable farming was "easier" to cultivate and also lucrative when the product is marketed at the municipal market and in Kumasi. This is further explained by scholars who argue for the integration of female farmers into such markets (Bijman et al., 2007; International Finance Corporation, 2013) . The survey further revealed that all respondents had attained some level of formal education (see Table 2 ).
Although most farmers (63%) had their farmlands within the urban areas, increasing urbanisation and sprawl have had an adverse impact on land sizes for agricultural activities, which have consequently affected production and earnings. This was confirmed by respondents where they have been approached by several developers to purchase portions of their lands for physical developments; mainly for commercial and residential purposes. Additionally, about 81% farmed for commercial purposes, indicating the significance of urban farming as a major source of livelihood. Discussions with the MADU revealed that the Municipality until recently, had vibrant urban agricultural system, where most urban households were engaged in various agricultural activities, either on commercial basis or subsistence (secondary occupation). Hence, the need to revitalise urban agriculture by investing in improved seed varieties and inputs to improve productivity, due to the rapid decline of urban farmlands.
Farmers purchased and used various agricultural inputs including fertilisers, farm implements, seedlings, agro-chemicals and hired labour. This buttresses arguments where concerns about food insecurity have been about price volatility in both academic and policy discourse (Barker et al., 2008; Cantore, 2012; Gilbert & Morgan, 2010) . The FAO (2011) notes that growing demand for food due to population growth, biofuel for energy and weather shocks, among others, primarily cause prices of agricultural inputs and food to be volatile due to distortion created in demand and supply for them. As a result, ineffective strategies to cope with such trends would adversely affect general wellbeing of farming households.
Farmers' perceptions about the causes of input price fluctuations
Interview with farmers revealed four distinct factors that cause fluctuations in input prices; oil (petroleum) prices (indicated by 35% of the respondents), cocoa producer prices (11%), exchange rates (29%) and variability in the local currency (inflation) (25%). Specifically, the finding on inflation corroborates a similar finding by Cantore (2012) who reported on fluctuating local currency as a major cause of input price fluctuations. Contrary to other studies where factors such as: unpredictable variations in supply and demand variables operating in agricultural markets (Gilbert &Morgan, 2010) ; rising incomes and demand for food and feed crops for biofuel production (Barker et al., 2008) ; were reported as major causes of input price fluctuations, this study found otherwise.
Approximately77% of the respondents reported that there were always upsurge variations in input prices rather than a decrease, which they argued had adverse implications on yield and productivity. This is however contrary to Demeke et al. (2016) assertion that farmers (specifically, smallholders) in Africa irrespective of exposure to high input prices, produce lower outputs and have low productivities. The study further gathered that farmers were confronted with a persistent increase in input prices as a result of retailers who operate as monopolies in the input marketing channel in the study communities. Farmers faced with such a phenomenon remarked that:
Prices of farm inputs increase all the time due to retailers who have no competitors. They sell at high prices which make it difficult to buy more, but we have no option than to buy considering the municipal market is farther away.
This was confirmed through discussions with the MADU where agricultural input sellers took undue advantage of farmers by raising prices of inputs whenever there were cases of high inflation and/or high fuel prices and did not lower prices of inputs when there are reductions due to the assertion that;
…. the world is advancing and prices do not come down but rather go up or remain as they are....
Efforts by MADU to regulate input prices were largely ineffective as they were unable to regularly monitor sellers of farm inputs. The study showed that farmers who frequently purchased inputs such as seedlings and agro-chemicals mentioned changes in fuel prices as the main cause of input price fluctuations. A discussant during an FGD at Fumesua stated:
We are living at a time and in a country where fuel prices increase consistently. These inputs (seedlings and agrochemicals) are frequently purchased at every point especially during the planting and maintenance of the farm and as such changes in fuel prices affect its prices due to their transportation and production cost.
This finding is further explained by the widely accepted claim that oil prices drive the prices of commodities on both international and domestic markets (FAO, 2011) . In a similar vein, inflation was reported by farmers as a major factor causing increases in input prices, where they stated that there was a persistent reduction in the purchasing value of the local currency or real income, and as such, the price of inputs increased with time.
Additionally, respondents who mentioned "exchange rates" as the cause of volatility in input prices asserted that such variations occurred due to differences in currencies used to trade on the international market, which was a macroeconomic phenomenon where they (farmers) had no control over. Again, due to the frequent depreciation of the local currency, farmers indicated that input prices become volatile when the local currency depreciate against the currency (notably the US dollar) on the international market. The argument by Hail et. al. (2016) that international market prices of farm inputs drive domestic agricultural inputs' price volatility holds true for this study. This had adverse effects on the "vulnerable" urban farmers. The foregoing suggests the extent of knowledge of urban farmers about trends in the global agricultural market, which is contrary to studies that farmers in developing countries, specifically, sub-Saharan Africa know little or nothing about practices and regulations regarding the sector (Groot & Van't Hoof, 2016; LunnerKolstrup & Ssali, 2016; Rother, 2008) , which further exacerbates their poverty situation.
Lastly, cocoa producer price as a cause of input price fluctuations was revealed to be largely tied to hire labour costs. It was revealed during all FGDs (by farmers who cultivate cocoa) that the cost of hired labour per acre of land was charged based on the price at which a bag of cocoa was sold (at GH¢200). However, due to fixed and stable price ceiling for cocoa by the government, volatility in labour costs was less experienced. Farmers further indicated a level of unidirectional relationship between cocoa producer price and price of farm implements. Prices of agricultural inputs/ implements increased whenever cocoa producer prices increase but not vice versa. This was confirmed by the MADU and during an FGD at Ejisu: over the past two years, the prices of all farm implements, irrespective of what crop you grow, increases whenever the government increase producer prices of cocoa. Sellers of the farm implements, most times, are of the view that because cocoa prices have gone up, farmers will get enough money and so they (sellers) should increase price of implements since they cannot be done away with
The foregoing shows farmers are often exploited and thus remain trapped in poverty and food insecurity. This is further explained by Diaz-Bonilla (2016) that farmers' profits (incentives to produce) and purchasing decisions and economic access to food are largely affected by price levels and its variability. On this, Huka, Ruoja, and Mchopa (2014) suggest that high inputs costs have limited farmers' ability to produce on large scale to gain higher profits in most Sub-Saharan African countries, specifically, urban areas. The FAO (2011) finds this a threat to food security and livelihood. Demeke et al. (2016) maintain that prices of agricultural products underline the survival of farmers. The prices obtained by farmers for their produce determine the profitability of agriculture and future investment decision towards food production. In this regard, fluctuations in the price of food crops result in indecision by farmers to invest in farming as they face high levels of uncertainty. For this reason, the study sets out to inquire from farmers the factors which result in fluctuations in the prices of food crops they cultivated.
Perception on causes of food crop price fluctuations
It was identified that food crop price fluctuations were influenced by two key factors: natural (climate variability and seasonal nature of production); as well as demand and supply factors (specifically, the nature of crops grown and the lack of storage facility and technology). Farmers identified erratic rainfall pattern and long periods of drought, as prevailing climate variability risks result in price fluctuations. Farmers had no access to irrigable lands due to the unavailability of irrigation infrastructure and decreasing supply of urban farmlands.
About 10% of the farmers indicated that climate variability was a major cause of price fluctuations, where changes in climatic conditions contributed much to determining the amount of harvest. Respondents explained that their farming activities were mainly rain-fed; as such, whenever the rains "delayed", it adversely affected planting time as well as the quality and volume of harvest. Data on rainfall amount indicate that the rainfall pattern generally in Ghana is characterised by irregularity and therefore validate the interviewees' observations. The rainfall pattern in the Municipality is similarly characterised by irregularity and variability in terms of timing of onset, duration and total amount. The limitation of the study was the lack of rainfall data for the Municipality. We, however, used rainfall data (in terms of volume and variability between 2001 and 2016) covering the entire Ashanti Region as a proxy to explain the rainfall pattern in the Municipality (see Figure 3) . The data showed that the rainfall pattern in the Ashanti Region has been erratic, where the Meteorological Service Department revealed that the rainfall volume for the Ashanti Region had declined by approximately 9% over the last decade.
Further investigation revealed that farmers mostly planted in the season when they were expectant of the rains. Farmers, however, asserted that:
We were caught by surprise last two years when we planted but the rains delayed. It greatly affected our output and revenue for that year because we had to hire extra hands and chemicals on the farm to keep the plants until the rains set in.
Data from MADU similarly showed variability/decrease in agricultural supply/yield due to unpredictability in rainfall (see Figure 4) . 3 Hence, the difference in demand and supply for the crops at a time results in fluctuations in prices of crops. Furthermore, the drought period in the Municipality was revealed to peak in the months of November and December, which not only delay the planting seasons but also affect crop yield (about 41% reduction in yield), pricing and income (about 63% reduction in household income). These have implications for food security at the household levels. Although the adverse effects of climate variability on smallholder farmers have been extensively documented in available literature (Challinor, Wheeler, Garforth, Craufurd, & Kassam, 2007; Collier, Conway, & Venables, 2008; Cooper et al., 2008) , its effect on food prices was revealed to be dire on urban farming households.
Seasonal production was further pointed out by farmers (36%) as a cause of fluctuation in crop prices. We observed that farmers responded to the higher price of food crops by cultivating more of it in an attempt to earn higher incomes from sales. However, due to the seasonality in production, such mass production resulted in excess supply over demand at a time, a phenomenon well explained by classical economists. The MADU further indicated that the Municipality experiences excessive supply of root and tuber crops mostly between June and August, as well as vegetables and cereals (mainly maize) due to the seasonal nature of the crops. This results in fluctuations in crop prices. It was thus observed that prices changed along with the seasonal production of a particular crop since mass production drives prices lower, and the lean season causes prices to rise (Huka et al., 2014) .
Furthermore, about 28% of the respondents remarked that the nature of the crop grown/ produced was another cause of price fluctuations. Farmers mentioned that crop perishability drives the rise and fall of food crop prices over time. It was established that perishability of some crops especially tuber crops and vegetables coupled with the unavailability of better storage facilities and technology make it difficult to store during bumper harvest. Hence, farmers, therefore, become price takers as they are compelled to sell them off even when prices are low in order to avoid post-harvest losses. This according to Mwambi, Oduol, Mshenga, and Saidi (2014) explains why most farmers often struggle to reap returns from their investments due to their limited access to improved facilities, technology and assets.
The foregoing indicates that similar to smallholder farmers in rural communities, urban farmers are confronted with intense challenges during price fluctuations especially when prices of produce drop on the market. FAO (2011), observes smallholder farmers are reluctant to invest to raise productivity due to unpredictability in price changes. Davis (2011) submits that price fluctuations deter smallholders from investing to increase productivity and production. 
Effects of inputs and food crop price fluctuations on farmers
Price fluctuations have severe effects on farmers either as producers or net food buyers. In this regard, the study identified that inputs and food crop price fluctuation affect farmers in varied ways. All farmers indicated that inputs and food crop price fluctuations limit their adoption of modernised methods of farming as they could not afford to buy additional implements/inputs to specifically control pest and disease infestations. Farmers who cultivated fruit and tuber crops further pointed out that price fluctuations limit their ability to purchase improved inputs to use on farms. Maize farmers, in particular, disclosed that the cost of improved maize seedlings was highly expensive and considering that it cannot be re-planted, cause them to use "local" seeds which however have lower yield returns and cannot withstand pest and disease infestations. Additionally, farmers remarked that fertiliser prices were the most volatile and hence limit their ability to purchase and use on farms. It is on this basis that most farmers have lower harvests and are less competitive, indicated by the MADU and discussants during an FGD at Fumesua.
Secondly, it was observed that input and crop price fluctuations resulted in the fall of household incomes. Approximately 76% of the farmers stated that fluctuations (particularly a fall) in food crop prices on the agricultural markets resulted in drastic reduction in household income (about 63% lower), especially among cassava farmers due to the low demand for the crop. It was further observed that most cassava farmers sold produce at the farm gate where prices are mostly low due to the operation of middlemen. Bäckman and Sumelius (2009) in explaining this posit that farmers face income losses whenever agricultural supply exceeds demand. The study confirms this finding as cassava and maize farmers reported most to income reductions as the main effects of price fluctuations. For this reason, most urban farmers also remain trapped in poverty.
Lastly, the study identified that farmers do not prefer to engage in large-scale commercial food crop production due to frequent decline in their prices. Farmers thus, stated that frequent decline in crop prices was a disincentive to engage in large-scale production due to risks of losing investments. Thus, farmers have become risk-averse and reluctant to invest in farming opportunities which could bring higher incomes. Supporting Fafchamps' (2009) claim that farmers' fear to innovate and expand their farms cause them to remain subsistent and poor. All farmers expressed intentions to move into cocoa production due to the annual producer purchasing price ceiling and other incentives (free spraying and fertiliser) provided by the government. The study identified that about 60% of the sampled farmers have reduced land area for food crops to engage in cocoa production. Farmers remarked that they were in the process of switching completely into cocoa production and would only cultivate food crops on subsistence basis. This finding appears to explain the claim by MADU that production levels of food crops are declining. Farmers' decision to switch into tree cropping, however, has implications for the attainment of food access and hunger-related SDG targets.
Coping strategies to input and food crop price fluctuations and their effectiveness
Albeit, farmers' exposure to price fluctuations, respondents indicated that they lack formal training on how to manage price risks due to inadequate number and extension support/services. This was confirmed in an interview with the head of MADU who indicated that the Unit is unable to provide regular and timely extensions services due to financial constraints and absence of necessary logistics (vehicle and motor cycles) for officers. Regardless of this, the study identified that farmers' deal with price volatility using their own "informal/indigenous" strategies. Farmers indicated that they had no means to cope with fluctuations with respect to input prices, as they had no control over the causes (oil prices, exchange rates, cocoa producer prices and inflation). However, from the study, five key strategies were adopted by farmers to cope with food crop price fluctuations.
First, farmers added value to crops (specifically by processing them into semi-finished or finished products) during periods when produce prices decline. Maize farmers, in particular, attested to the fact that they processed maize into 'kenkey' 4 or corn dough to obtain high returns than selling at its raw state when prices decline. Similarly, some cassava farmers processed harvested produce into gari (a popular West African food made from cassava tubers) which makes it easy to store for a comparatively longer period and also a means to obtaining a relatively high price, since gari attracts better price than the raw cassava. Farmers thus, resulted to value-adding activities such as agro-processing to prolong and sell produce at favourable prices (Gulati, Minot, Delgado, & Bora, 2007) . Although this appeared to be common among some farmers, it tends to adversely affect poor farming households who could not switch from major staples. Hence, they result in taking less nutritious food when staples are unavailable. For this reason, the FAO (2010) argues that unstable prices with food staples are detrimental to the poor as they lack dietary diversification. Hence, it is, therefore, necessary for the management of food crop prices as it mostly induces inappropriate household behaviour.
Secondly, the study identified that farmers diversified income sources to make up for falls in income. About 54% of the farmers, particularly women, indicated that they in addition to farming, engaged in palm oil and soap production. Petty retailing was also identified among the diversified livelihood strategies of farmers to generate additional income to support household income. Others kept livestock (such as sheep, goats and pigs) which they sold to raise additional income. Farmers indicated that these other activities served as a means of raising additional income to cover for losses whenever they were confronted with price shocks.
Additionally, farmers adopted mixed cropping in order not to risk losing out on price increase or losing investments in events of price falls. This according to them provided a safeguard against price fluctuations. Thus, as means of equally benefiting or minimising loses which resulted from eventual fluctuations in crop prices, they cultivate a number of crops on the same piece of land.
Global weather forecasts suggest that the erratic nature of the rainfall pattern will intensify. As this will compound the vulnerability of rain-fed agriculture in the study communities, farmers in the Municipality and Ghana, cannot be said to be resilient enough. Farmers in the Municipality were highly vulnerable to changes in the rainfall pattern. They had no access to irrigable lands due to the unavailability of irrigation infrastructure. They only coped by hoping that the weather will be favourable. Some took the risk of tilling wetlands for farming. Others migrated to other farming communities where the double rainfall regime was relatively favourable. Discussions with the Municipal Planning Department revealed that about 60% of economically active women in the Municipality migrate to Northern Nigeria between the months of November and April where the dry season is intense to undertake activities in the service and commerce sectors.
Some farmers coped with the variability in rainfall pattern by farming on flood plains. The lands are argued to be fertile due to the presence of alluvial soil deposited by the flood waters (Bullinger-Weber, Le Bayon, Claire, & Jean, 2007; Fuchs, Fischer, & Reverman, 2010) . Such practices, however, disturb the natural environment. Premising on the finding that abundant supply of a particular produce causes a reduction in its price, farmers grow crops which are scarce before the planting season as a means of attracting high prices. Additionally, farmers sow earlier than the expected planting period in a manner which would allow them harvest and sell at better prices before most producers of similar crops harvest theirs to create surpluses which would distort the market price, thus resulting in fluctuations.
Finally, some farmers coped with the effects of crop price fluctuation on household income by cultivating cocoa. Given that food crops are subject to price falls, about 60% of the respondents had cultivated cocoa due to the producer purchasing price ceiling and other incentives provided by the government. This category of farmers was in the process of disengaging commercial food crop production. Farmers have thus, become risk-averse towards food crop production which could further exacerbate the threat to food availability and endanger food security. Several researchers have also argued on similar account on the surge of commercial tree agriculture as detrimental to physical and economic access to food in the future (Gilbert & Morgan, 2010; Giovannucci et al., 2012) .
On the effectiveness of coping strategies, the study showed that farmers who "added value to crops" and "diversified income sources" as a coping strategy argued that the approaches were effective with mean values of 2.675 and 2.720, respectively (see Table 3 ). The mean values fall close to the assigned Likert scale '3ʹ which shows the "effectiveness" of the variable. Interviews with some of the respondents revealed:
… I have always attempted to process the maize I harvest into flour for kenkey. It takes longer for it to go bad in that state. Although I do not sell at the same price (considerably better) as selling the harvested maize during high demands, processing it attracts food vendors who buy at a relatively better price.
during periods of price declines of food crops, I engage in retail trade to keep me busy until the next planting season. I know of some colleagues who go into livestock keeping, which to me is a bit expensive but it works for them.
Farmers who cultivated cocoa practiced mixed cropping and observation of production patterns of crops and planting seasons were however indifferent about the effectiveness of the strategies with mean values of 2.325, 1.775 and 2.250, respectively. The mean values fall close to the assigned Likert scale '2ʹ which shows the "indifference" of the variable. According to the farmers, engaging in mixed cropping reduced the volume and land sizes of the types of crops they produced which at some periods further reduced their incomes. Production levels have declined due to the unpredictable pattern of rainfall, and after harvesting when they expect to obtain incomes, demand sometimes turns to the downside of the crops considered. This contradicts findings of Rapsomanikis &Sarris (2008) who identified mixed cropping as an efficient coping strategy for farmers against domestic price fluctuations in Ghana. Perhaps, during their study, rainfall patterns were quite predictable among farmers and declining demand was not entirely a challenge to the farmers. The dynamics have changed for urban farmers in Ejisu Juaben Municipality, thus, making mixed cropping which was once an efficient coping strategy, unsuitable for the cocoa farmers. Both Rapsomanikis and Sarris (2008) study and this study considered the harvesting stage of crops cultivated as mixed cropping.
A farmer recounted that: just last two planting seasons, when the price of plantain declined, I engaged in the cultivation of vegetables (pepper, garden eggs and tomatoes). The market for the vegetables was alarming and so had better prices for them. I did same thing just the last planting season and run at a loss because the demand for the vegetables was low compared to the plantain (which I did not cultivate much).
On production patterns, farmers asserted that:
it is generally very difficult to predict the rainfall pattern nowadays. You plant earlier, the rains fail. You plant later, the rain falls earlier…. we were caught by surprise last two years when we planted but the rains delayed. It greatly affected our output and revenue for that year because we had to hire extra hands and chemicals on the farm to keep the plants until the rains set in…. There have however been periods we have been successful and attained higher prices for our produce
Although most coping strategies were deemed effective, the shift to cocoa cultivation and faming on flood plains were noted to have an adverse environmental implication. The shift cocoa production has the potential of increasing the amount of work involved in clearing bushes and weeding, as well as resulting in the depletion of dense forest cover and changes in climatic conditions which is confirmed by other studies (Boni, 2005; IEC, 2013) . Perera (2001) further notes that clearing of land for tree crop production, such as cocoa destroys secondary forest cover. Also, farming in flood plains destroys the natural environment. For instance, the vegetation used as buffers to protect the water bodies is cleared which threaten their sustainability. Furthermore, the excessive and inappropriate use of agrochemicals for farming pollutes the water bodies and threatens aquatic lives.
Conclusion
Poverty is profound among farmers in Africa and specific to this study, urban areas in Ghana. Agricultural production is subject to several risks which affect productivity and traps farming households in poverty. Input and crop price volatility are among the many risks farmers barely have control over. Volatility in input and crop prices is caused by wide range of factors including economic, political, natural and ecological factors which have diversified effects on farmers. World food price volatility has negative impacts which result in undernourishment due to unstable prices of staple foods. The perception on causes and effects of price fluctuation thus has an important influence on the type and effectiveness of coping strategies to be put in place to improve wellbeing. The study on this premise sought to examine the perception of smallholder farmers on the causes and effects, and the strategies they adopt to cope with price fluctuations in inputs and food crops.
The study revealed that four major factors resulted in the volatility of input prices; oil prices, exchange rates, cocoa producer prices and inflation. Farmers, however, had no coping strategies to these because of limited or no control over them. It was revealed that farmers coped with food crop price fluctuations by: adding value to crops during periods when produce price decline; diversifying income sources by: engaging in livestock keeping, palm and soap production; adopting mixed cropping farming systems; farming in flood plains; and shifting away from food crop to cocoa production. These strategies according to farmers were largely effective as they aided them to gain additional income to supplement other household incomes. Some of them (shifting to cocoa production, and farming on flood plains) however had adverse environmental implications as they could result in the destruction of forest cover, pollution of water bodies due to the increased use of agro-chemicals. The capacity of farmers to manage these effects underline the sustainability of smallholder agriculture and food production as well as promoting food security.
Based on the above, the study recommends the formulation of an environmental strategy which should emphasise drought-resistant crop varieties with shorter gestation periods. This could be done by the crop research institutions such as the Council for Science and Industrial Research (CSIR) and faculties in the various universities which are into plant breeding. The farmers can thereby be introduced to the environmental strategy with the help of MADU, which serves as a decentralised public agricultural body to promote sustainable agricultural practices. There should also be conscious attempts to identify strategies for the establishment of reliable early warning systems to help farmers plan their activities with caution. These are intended to strengthen smallholder farmers' resilience to the climate variability risks which result in price volatility and attendant effects. The study further recommends efforts to promote sustainable agricultural practices, specifically; promoting sustainable land and water management practices such as the zai and half-moon methods, stone banding and rain water harvesting; promoting the use of improved drought and disease resistant seeds and planting in the Municipality. MADU should further take conscious efforts to encourage the cultivation of vegetables (okra, tomatoes, garden eggs and green edible leafy vegetables) in the dry season as well as encouraging and protecting riparian vegetation in areas where favourable.
The study further calls for investment in research and development (R&D) on all indigenous strategies adopted by farmers to cope with input and food price. The MADU should as well conduct market analyses for the off-season/off-farm enterprises. The potential enterprises should be identified based on the communities' comparative advantage. Investments into them should be carefully guided by the findings from market studies. Lastly, there is the need to facilitate the selection of crops based on communities' capabilities and physical conditions to address the decline of prices due to bumper harvests of the same crops.
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